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Apparatus and process for Pastewizing. Prodiacts 



We, Thb Bailas Egg Products Cor- 
poration of 40 North 2nd Street, Zanesville, 
Oliio, United States of America, a Corporatfen 
of tiic State of Ohio, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by whidi it is to be 
performed, to be particularly deserved in and 
by the following statement: — 

This invention relates to matter consumed 
by humans and ankaals, to the treatment of 
such matter for various purposes imrhiding 
rendering the same suitai^e for combmation 
wkh o^er substances, for preservation, to 
render the same ready for consumption, and 
rdates also to method and apparatus employed 
in such operations. 

The inventi<Hi relates particularly to egg 
products, to tile treatmenft of such egg pro- 
ducts, and to the removal of deleterious patho- 
genic organisms such as Sahnondla. 

The problem of adequately processing foods 
in order to facilitate the IdlHng of pathogenic 
bacteria and rendering the product fit for con- 
sumption with a mim'mum deterioration of the 
functional quality of the finished product has 
been indeed perplexing to the food industry. 
The advent erf food t^hnology and microbio- 
logy has ser^ to eliminate and control many 
of file problems encountered by industry today, 
an excellem example of wfaidi inq>rovemctits 
is in the dairy industry. 

Heat treatment, either by itself or combined 
with another process, has probably become tbe 
most widely used mediod for the IdlHog of 
bacteria in foods. One of the greatest draw- 
backs wi± the use of heat is best illustrated 
in its applications to the heat labile ^g whites. 
Present niethods of heating egg whites prior 
to pasteurization recpire an adjustment of the 
pH to 6.6 — ^7.0, This acidifi<»tion of ihe raw 
whites is done to stabilize the ovalbumin, lyso- 
zyme, ovomucoid, and the viscosity of the 
whites at moderate heatbg temperatures. Tbe 



addition of iron and ahiminium salts is re- 
quired to stabilize the conalbumin fraction. 
Without these recommended adjustments and 
additions to the ^g whites, undesirable 
dianges wifl occur to the physical properties 
as a result of the heat. There ar^ some distmct 
disadvantages in this method of Stabilising the 
whites prior to heat treatment. The iron salts 
used to stabilize the conalbumin can affect an 
aa:elerated growth rate among the small 
number of organisms that survive the heating 
process. 

While eggs to be pasteurized may undergo 
treatment without the necessary additions re- 
quked by whites alone. The fart tiiat the whole 
egg can be pasteurized without coagulation 
may be attributed to its relatively low pH, and 
to the fact that there is enough iron alreadv 
present in the yolk to react with the conalbumin 
and thus stabilize the eg^ white portion of the 
whole egg. Ideally, the processor would want 
a product which, after treating, would retain 
most of its raw properties, and yet be free of 
any viable Salmonelk or^am'sms. Prior to the 
present invention onlv one of these criteria 
could be satisfied at one time with any degree 
of certainty. 

It is an object of the invention to provide 
a relatively sknple metiiod of and an apparatus 
for the heat t)rocessing: or pasteurization of eecr 
products, including eee whites, in a practical 
and efficient manner effecdvely destroying Sal- 
monella and other nndeswable organisms with- 
out altering the physical characteristics of the 
eggs. 

Accordii^ to one aspect of this mvention 
we provide a process for treating epg products 
to desdoy deleterious pathogenic organisms 
which indudes removing a maior portion of 
tile trapped ak in the egg products white ihev 
are at a temperature below that at which thev 
coagulate and pasteurising the egg oroducts. 
Prefcrablv the trapped air is removed bv sub- 
jecting the egg products to a partial vacuum. 
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The egg products maybe subjected to a pre-pas- 
teurisation beat treatment by passing tiiem in 
heat exchange with the pasteurised egg pro- 
dacts and the trapped air removed by subject- 
5 ing the egg products to a partial vacoimi 
between & pie>^stearisation heat treatment 
and the pastenrismg step. 

Accoming to anodier aspect of this inven- 
ticm we provide an apparatus for pasteurising 

10 !iiqaid egg products comprising a regenerator 
'having a first part for preheating the egg pro* 
duct pnor to pasteurisation in heat eschange 
with a second part for cooling the product after 
pasteurisation^ a pasteurising hea^ and hold- 

^ ing txSbes connected in series between -die first 
generator part and the second generate psfft^ 
means for cooling i3ie product after it is dis- 
charged from the second regenerator part^ and 
means for subjecting the product t» a partial 

20 vacnom before the ^duct is subjected to the 
action of the pasteurising heater. 

•Preferred forms of the present invention will 
now be descr&ed with reference to tiie the ac- 
companying drawings wherein: 

25 Fig. 1, a layout of an air removal and pas- 
teurizing system in accordance with the 
present invention; 

Fig. 2y a somewhat dififerent layout of the 
same system; 

Fig. 3, a s(Hnewhat diflferent layout of a sys- 
tem for accomplishing the same result but with 
the sealed vacuum chamber in the system fol- 
lowing the first heating step; and 
Fig. 4, a somewhat different layout of the 

35 system of Fig. 3. 

Briefly stated, the invention provides an ap- 
paratus and process for the pasteurization of 
egg products to kill deleterious, palhogenic 
organisms such as Salmonella and others from 

40 egg whites and includes a removal of en- 
trapped air and gases which wwild tend to 
insulate and interfere with complete pasteuri- 
zation. The invention also includes the subject- 
ing of the eg^ whites or other egg products 

45 to heat to produce pasteurization and tihe com- 
bmation and use of elements in the apparatus 
in a manner to produce the desired result. The 
apparatus generally indudes means for main* 
taining a low liquid level in the vacuum 

50 chamfo, for removing liquid aeainst the 
operation of the vacuum, the controlling of the 
liqutti removal from the vacuum chamber, the 
arrangement of the heating and cooling units 
for heat ^change of maximum efficiency, as 

55 weQ as the niaintenance of the produa at the 
desired temperature for a suffident fength of 
time during the process. 

In the preferred practice of the invention 
there is provided a system whidi includes a 

^0 feed or aipply Urk 10 for containmg the egg 
whites or e^ products to be pasteurized or 
otherwise treated. Hus tank preferably is of 
stainless steel or it may be of plastics material 

^ or any other desired character, it being neces- 

^ saiy that the entire system have bterior sur- 



face inert to bacteria. In this tank the egg 
Tdirtes or egg products to be treated are intro- 
duod at a temperature of approximatdy 
40°F, or U.EL health, authorities approved 
iterating temperatures. 70 

Ihe product is drawn from this taok 10 
througjh a disdiaige line 11 by means of a 
pump 12 and Se product is disdiarged 
through a line 13 for treatment, sudiUnebehig 
provided wthh a chedc valve 14 pexmittmg fiow 75 
in only one direction. 

The system of the present invention may 
inchide a sealed vacuum chamber 15, tht up- 
per portion of whidi may connect with die 
dine 13 in the first systsem, or the vacuum ^ 
chamber may be locatwl further along in tihe 
system after a heating step. The dianAer 15 
is reduced as near as pos^le to a perfect 
vacuum, it having been found that in the pro- 
cess of pasteurization much useless and 85 
ineffident woik is performed when air and 
gases are present while on the other hand in 
pasteurizadon in the absence of air and gases, 
most effident work can be accomplished and 
at a lower temperature. ^ 

Referring to the first system of Figs. 1 and 
-2, a iet type vacuum pump 16 is connected 
by a line 17 with the upper end of the vaoium 
chamber 15 whidi, preferably, is an elongated 
cylinder with its axis upright, means bfcing ^ 
provided for maintaining a liquid level IS 
within the lower end of such chamber by suit- 
able means which mav include a float 19 
and/or may include other mechanisms vfindi 
will hereinafter be described 

Liquid is removed througji a line 20 from 
the vacuum dsamhcr by means of a removal 
pump 21 and liquid from said pump is dis- 
charged throng a line 22, a throttle or vohnne 
control valve 23, a check valve 24, and a Ime 1^ 
25 into a timing pump 26. from whidi it is 
discharged through a line 27 into a regenerat- 
ine unit 28 whldi, with a heater 29, holdhiK 
tube 30, and chiller 31 consthute the prindpal 
dements of the pasteurizer. 110 

Hie timinir pnmo 26 is correlated with the 
removal pinnp 21 in a manner to maintain 
the liquid levd 18 in the vacuum chamber. 
Liquid discharged by the tumne pmno will 
oass into the regenerator at approximatelv 40^ 
F« substandaHv the temperature of the liquid 
in the feed or supdIv tank, where its tempera- 
ture will be sublected to heat to raise its tem- 
perature from 40«* F to .104<^. The liquid 
at this devated temperature will pass through 120 
an openfhx? into the heater 29 vrhere its tem- 
perature will be devated to approKunatelv 
130«» F. Uquid at 130*^ F wiD be retamed 
in^ a holdm^ tiibe 30 for apprpximatdv Si 
minutes to effect kUline of the Salmonella or 1^5 
other nnde^rable bacteria. 
" After itg retention in the holding tube the 
Hauid will pass throueh a flow diversion valve 
32 where anv liquid below the 130° ;F tem- 
perature will be returned through a Bne 33 
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to tile feed or supply tank 10, while liquid 
at the 130° F temperatuie will be xetumed 
throngji a line 34 to the xegenerator 2^ wheze 
h wfll cmne into heat exchange relation whh 
5 liquid entering through the supply line 27 at 
40^ F, thus reducing the 130° F temperature 
back to near 104*^ F, after whidi the liquid 
will pass through a passage into the chiller 

31 where the temperature will be further re- 
10 duced to a temperature of approximately 38° 

F prior to its discharge fFOsn the oraling imit 
31, through a line 35. 

As stated mstead of the liquid from die sup- 
ply or feed tank being discharged directly into 

15 the vacmmi chamber 15 it may be discharged 
directly into the regenerator 28 as illustrated 
in Fig. 3, and from the regenerator the liquid 
may flow Ihrou^ the line 13 and check valve 
14 to the vaaium diamber 15. Thereafter 

20 liquid may be driven from the vacuum 
chamber throu^ the Ime 20 by means of the 
removal punq) 21 from whence it can pass 
through line 22, throttle vdve 23, check valve 
24, and line 25 to the timing pump 26 and 

25 then through a line 28 to the heater 29. From 
the heater 29 the liquid can flow into the hold- 
mg tube 30 then to the flow diversion valve 

32 with liquid that is too cold passing dkectly 



through line 33 to the feed or suppfy tank 
and liquid at ^ appropriate temperature can 30 
pass through line 34 and dien into the regen- 
erator 28 and then throu^ a direct connecdon 
into the chiller 31 and be discharged therefrom 
through line 35. 

Practice of the invention vrith the vacuum 35 
chamber before and afrer the regaierating 
chamber has been tried to determine the effect 
of the temperature on air removal either proce- 
dure being effective. The more air removed, 
the more thorough was the heating at a given 40 
temperature. Tlie egg whites used in the initial 
study were freshly broken, all were taken from 
the same lot and they were placed in three 
holding tanks with contents weighing 2,200 
pounds each and chiHed to a temperature of 45 
approximatdy 40° F to evaluate the bacteria 
logical properties of the process with suspen- 
sion of known concentrations of Salmonella 
organisms mixed and added to two of the three 
2,200 pound tanks. The uncontaminated tank 50 
<rf egg whites was processed by ^e method 
of Figs. 1 and 2 first. A raw sample was taken 
as wdl as three random sampl^ during the 
process at varyii^ temperatures and rates of 
flow. The results of these sanqdings foUow: 55 



Table I 

Sahnonella Total Coliform 
Number Description Isolation count count 



1. 


Ck)ntrol-Raw 


Ncg. 


300,000 


TNC 


2. 


Uncontaminated 
heat treated 136 ^'F. 
R/F 3,000 pounds/hr 


Neg. 


6,400 


10 


3. 


Uncontaminated 
heat treated 136 
R/F 2,600 pounds/hr 


Neg. 


6^00 


10 


4. 


Uncontaminated 
heat treated 142''F. 
Heat 132^F. Hold 
R/F 2,500 pounds/hr 


Neg. 


6,300 


10 



The second 2,200 pound holding tank to be pies were t^^ and subsequent samplings 

processed by the first method was contami- were made throughout the process. The tabu- 

nated with a mixed culture of Salmonella kted insults are present in Ti^le 2 as foHows: 
60 organisms, and agitated for 2 hours. Raw sam- 
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Table 2 



Nmnber 


Desciqytioiii 


Salmonella 
Isolation 


Total 
coont 


Cdlifiirm 
count 


5. 


CoDtaffiinatBd coai" 
tiol pdor to lifiat 
tteacmeot 


pos. 


300^000 


TNC 


6. 


Contaminated heat 
treated 140''F. Heat 
136**F. Hold 


n^. 


880 


10 


7. 


treated 141*7. Heat 
132*7. Hold 


n^ 


780 


10 


S. 


Gontaniinated taw 

samnlft tmgl-raiilc 


pos. 


300,000 


•mc 


9. 


Coataminated heat 
treated Heat 
ISeT^.Efold 


n^ 


650 


10 


10. 


Contaminated raw 
sample 


pos. 


3OO3OOO 


TNC 


IL 


Contaminated heat 
treated 137T. Heat 
136TP. Hold 


n^. 


1,000 


10 


12. . 


Contaminated raw 
sample 


pos. 


300,000 


TNC 


13. 


Contaminated heat 
treated 135^R Heat 
I35T.Hbld 


n^. 


1,000 


10 



At this point the apparatus was disinfected. Further samplings of the ^ whites were 

and rinsed hefore disassembling and arranging taken after contamination^ durmg the process, 

for the placement of the vacuum diamber after at intervals of varkd rates of &w and tern- 

the regenerator (method 2). A raw sample, be- perature. These results are presented in Table 

fore contamination, was taken from the 3rd 3 as foUows: 
2,200 pound tank — contaminated and mixed. 
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Table 3 



Nitmber 


Descr]|ydon 


Sabnonella 
Isolation 


Total 
count 


CoiKform 
count 


14. 


Uncontaminated G>ix- 
trol Raw 


neg. 


300,000 


TNC 


15. 


Gontaminaced Heat 
tteatedl36^HQld 
R/F 2^ pounds/hr 


n^ 


1,000 


10 


16. 


Contaminated Heat 
treated 136T. Hold 
R/F 3,060 


neg. 


1,000 


10 


17. 


Contaminated Heat 
tieated BS'T. Hdd 
R/FSsSSOpoonds/hr 


nee. 


1,000 


10 


18. 


Contaminated Heat 
treated 134°F. Hold 
R/F 2^820 pounds/hr 


n^ 


1,000 


10 


19. 


Contaminated Raw 
mid-tank 


pos. 


300,000 


TNC 


20. 


Contaminated Heat 
treated 134^R Hold 
R/F 2,820 pounds/hr 


neg. 


1,000 


10 


21. 


Contaminated Heat 
treated 133^R Hold 
R/F 2,820 pomids/hr 




1,000 


10 



Tlie results thns far, in ihe investigation, 
readily show the effectiveness of this apparatus A f ourfe 2^,200 pound lot of whites was pro- 

bacterially. It was found also, that the second cessed, and during the process samplings were 

5 method effected a greater kill than the first, made: (1) raw <2) after regeneration before 

and that physical properties <rf t3ie eggs ap- vacmim chamber (3) after regeneration and 15 

peared more acceptable, vacuum chamber before heat (4) at flow diver- 

To determine exacdy where the bacteria sion (F/D) valve (5) final chilled product. Ihe 

were being killed in the second method, a resuhs of which arc presented in Table 4: 

10 series of valves were attached to the apparatus 
at varied locations. 
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Table 4 



Nnmbec 


Dcsc3!^tio!ii 


Salmonella 
Isolation 


Total 

COUDt 


Gdiform 
co^Dnt 


1. 


Control Raw 




300>000 


TNC 


2. 


After legCQficattoii 
(104°FO Befine 


pos.. 


300^000 


TNC 


3. 


After r^eiiei;ati(Ui 


neg. 


300,000 


TNC 


4. 


After heat treatment 
at F/D valve 


neg. 


1>000 


10 


5. 


Final produa 
(chilled) 


neg. 


3,000 
(1,400) 


10 


6. 


After regeneration 
(104 °F.) Before 
vacuum chamber 


neg. 


300,000 


TNC 


7. 


After regeneration 
and vacuum treatment 


neg. 


300,000 


TNC 


8. 


After heat treatment 
at F/D valve 


neg. 


• 3,000 
(2,100) 


10 


9. 


Final product 
(chiUed) 




3,000 
(1,300) 


10 


10. 


Water Before 


n^. 


1,000 


10 


11. 


Water After 


n^ 


8,800 


10 



With reference to Samples 10 and 11, it The lesuhs of running the egg ^tes 

should be mendoned that air drawn from the . tfanm^ air vacuum at heat aide after ihe 

vacuum chamber is passed ihrorugli a vessel generator section are presented m Table 5, as 10 

5 of water. Hie water m the vessel was tesced Mows: 
before pasteurisation so as to d^rmine where 
the Salmonella kill takes place. 
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Table 5 



Task N0.-I 



Number- Descdption-' 



SabnoneQa 
Isolatian- 



count 



ColiCbmi' 
count' 



1. Rdw liquid tgg- neg. 
m^utes bxokm 8/24- 
seiKt-to-i>ast; wi^umt - 

cooling liqdd-toF^- 

2. Liquid whites after neg. 
Fast b^nudng of 

tank 

Liquid whites after neg. 
middletxf tank 

4 Liquid whites after - n^* 

Fast bottom of tank 



820/)00 



5,400 



1,600':^ 
2,400 



L.T.10 
L.T.IO ' 

l.t:io 



* An abovesamples xun at 130TP- at flow rate of 3,000-pounds oirSampl© No;'2 and at - 
2,640 on Samples 3 and 4. 



5. 

Tank No. 2 
L 

2. 

3. 



Liquidwhites after 
Past at 12ft**F. and 
2,640 pounds flow - 



Raw liquid whites 
before Past 

Liquid whites after 
Fast begia. of tank 

Liquid whites after 
Fast, middle of tank 



neg. 
neg. 
nqf. 



6,10a: 

2,360,000 
5yl00 
4,000 



L.TJOv 

87,000 

L.T.10 

L.T.10 



Liquid whites after n^. 11,100 

Fast bottom of tank 



L.T.10 



** (referring to preceding Table 5) At a pasteurization temperature of 130 "P., hold 3 J 
minutes the kOl based on total count was 99 .62% effective and at 124 T. for 3| min- 
utes the kill was 99.26% effective. At a ten^)erature of 133 °F. for 3^ minutes hold 
the kiU based on total count was 99.71% effective. Since no Salmoneilla was found 
in raw liquid whites, we cannot detennine effectiveness on Salirmnella. 

The references in the above Examples to "heaf' and ^^oU** rrfer to the tem- 
peratures in the heater and the holding tubes respectively. 



It will be apparent fr<m the foregoing that 
apparatus and a process or method are provid- 
ed for the treatment of ^g products at a low 
heat to protect the functional properties there- 
of whfle at the same time effectivdy destroying 
Salmcfflu^ and otSier undesin^ micro-orga- 
nisms. By means of the apparatus and process 
set forth air and gases are removed from the 



product, and the product is heat treated vratJi 10 
such heat treatment materidly simplified by 
the absence of air and gases rendering {unneces- 
sary the ^use of stabilization additives. 

WIHAT WE JOLAIM iS : — 

1. A process for treating egg products to 15 
destroy deleterious pathogenic organisms 
whicii indudes removing a major portion of 
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10 



15 



20 



25 



the trapped air in tiie ^ products wMe tfaey 
are at a temperature below that at whidi t^iey 
coagulate and pasteurising the products. 

2. Process according to daixn 1, wherein tiie 
trapped air is removoi by subjecting the egg 
products to a partial Tacoum. 

3. Process accordnig to daim 1 or rh^^ 
2y wherein the pasteurisation temperature is 
maintained for approximately 3 J minutes. 

4. Process according to any preceding claim, 
wherein the ^g products are e^ whites. 

5. Process according to any prodding claim 
wherein the ^ products are subjected to a 
pre-pasteuxisation heat treatment at 40^F. to 
104^F. 

6. Process according to ai^ one of claims 
1 to 5, wherein the egg products are subjected 
to a pre-pasteurisatibn heat treatment by pass- 
ing ^em in heat exchange with the pasteurised 
egg products and in which the trapped air is 
removed by subjecting tiie egg proiicts to a 
partial vacuum between the pre-pasteurisation 
hijat treatmoit and the pasteurising stqp. 

7. A process accoidi^ to daim 1 substanr 
tially as hereinbefore described with lefecenoe 
to and as ^bown in the abcon^anying draw- 
ings. 

8. Hgg products treated by the process 
claimed in aziy preceding daim. 



9. An apparatus for pasteurising liquid egg 30 
products amiprising a regenerator Imving a 
first part for p re-heating the e^ product prior 

to pasteurisation in heat exdiange with a sec- 
ond part for cooling ^ product after pas- 
teurisation, a pasteurising heater and holoing 35 
tubes connected in series between the first gen- 
erator part and the second generator part, 
means for cooling the product after it is dis- 
charged fnsn the serand r^eiJerator part, and 
means for subjectiDg the product to a partial 40 
vaottum before the product is suhjected to the 
action of the pasteurising heater. 

10. Apparatus accordmg to dnim 9 wherein 
^ last mentioned means is located bdnreea 

the first r^enecator part and the pasteurising 45 
heater. 

11. An apparatus subs^tiafly as herehi- 



before descnbed with reference to and as 
shown in the accompanying drawings. 

FQRRESTeR, KETMY & CO., 
Charter^ Patent A^nts, 

Jessel Chand)etS| 
88—90 Chancery line^ 
London, W.Ci, and 
Rutland House, 148 Ednumd Street^ 
Biianinglifly n 3. 
Agents for the Af^licams. 
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Sheets 1 & 2 




